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Description 

[0001] The present invention relates generally to the 
communication of data, such as packet data, by a data 
terminal. More particularly, the present invention relates 
to apparatus, and an associated method, by which to 
identify the data terminal with an identifier address, such 
as an IP (internet protocol) address from which the data 
is communicated. The identifier address is stored on a 
storage element of a module which is releasably en- 
gageable with the data terminal. Improved mobility is 
provided as the identifier address becomes user-specif- 
ic. That is, the user is able to engage the storage ele- 
ment with any selected data terminal to identify the se- 
lected data terminal and the data communicated there- 
from, with the identifier address. 

[0002] Advancements in communication technolo- 
gies have permitted the introduction of, and commer- 
cialization of, both new and improved types of commu- 
nication systems. 

[0003] A packet data communication system is exem- 
plary of a communication system made possible as a 
result of such technological advancements. In a packet 
communication system, groups of digital bits are format- 
ted into packets to form packets of data. The packets of 
data are communicated by a data terminal, either indi- 
vidually or in groups, at discrete intervals to a corre- 
spondent entity, such as another data terminal. Once 
received at the correspondent entity, the packets of data 
are concatenated together to recreate the informational 
content of the digital bits of which the packets are 
formed. 

[0004] Because packets of data can be communicat- 
ed at discrete intervals, the communication channel up- 
on which the packet is transmitted need not be dedicat- 
ed to a single communication pair. Instead, a shared 
communication channel can be used by a plurality of 
communication pairs to communicate packets of data 
on the shared channel. 

Packet communication systems have been implement- 
ed in both conventional wireline, as well as wireless 
form. GPRS (general packet radio service) of the GSM 
(global system for mobile communications) cellular 
communication system is exemplary of a wireless pack- 
et communication system. And, most communications 
referred to as Internet communications, as well as com- 
munications in many local networks, are also effectuat- 
ed by the communication of packet data. 
[0005] Standardized protocols by which to format and 
to communicate packets of data have been developed 
by which to format and communicate packet data. A 
TCP/IP (transmission control protocol/internet protocol) 
protocol scheme is an exemplary packet formatting 
scheme. An X.25 protocol describes another exemplary 
protocol scheme. 

[0006] Many different types of services have been im- 
plemented utilizing packet data communications. In 
some packet communication systems, each packet of 



data received at a correspondent entity is acknowl- 
edged with a feedback acknowledgment. And, in some 
packet communication systems, two-way packet com- 
munications are permitted. 
5 [0007] Multi-media services, such as voice over IP 
(VoIP), permit multi-media communications to be effec- 
tuated through the communication of packet data. Mo- 
bility management is required to effectuate multi-media 
services. 

10 [0008] Messaging services, for example, which per- 
mit user-to-user communication between subscribers of 
such services can be effectuated through the commu- 
nication of packet data. Electronic mail or facsimile mail 
are exemplary of messaging services. Such services 

is utilize storage units with store -and -forward mailboxing, 
sometimes together with message handling, such as in- 
formation editing, processing, and conversion functions. 
[0009] Certain retrieval services can also be effectu- 
ated through packet data communications. Such serv- 

20 ices provide the capability of accessing information 
stored in database centers. Information stored at such 
database centers is communicated to a subscriber of 
such services upon request by the subscriber. Retrieval 
services provided pursuant to the World Wide Web 

25 (www) of the internet is exemplary of a retrieval service. 
[0010] Tele-action services similarly can also be ef- 
fectuated by packet data communications. Tele-action 
services are characterized, typically by low data-volume 
transactions. Credit card validations, lottery transac- 

30 tions, utility meter readings, and electronic monitoring 
and surveillance system communications are all exem- 
plary of tele-action services. 

[0011] Distribution services can also be effectuated 
by packet data communications. Such services are 
35 characterized by a uni-directional flow of data from a 
network location to multiple numbers of other locations. 
News, weather and traffic reports and product or serv- 
ice advertisements are exemplary of such distribution 
services. 

40 [0012] Certain conversational services can also be ef- 
fectuated by packet data communications. Conversa- 
tional services provide bi-directional communication by 
means of real-time and end-to-end information transfer 
between subscribers to such services. A TELNET™ ap- 
45 plication is exemplary of such a service. 

[0013] Certain dispatching services are also exem- 
plary of bi-directional services which can be effectuated 
by packet data communications. Such services are 
characterized by the bi-directional flow of information 
so from a network location, e.g., a dispatcher, and other 
users. Taxi and public utility fleet services are exemplary 
of such dispatching services. Conferencing services are 
yet additional types of services which can be effectuated 
through packet data communications. Such conferenc- 
es ing services provide multi-directional communication by 
means of real-time information transfer between multi- 
ple users. 

[0014] Many of these services, as well as others, can 
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be effectuated by way of an Internet backbone. A stand- 
ard protocol by which to communicate packet data by 
way of the Internet is the TCP/IP protocol, noted briefly 
above. 

[001 5] In an IP protocol, the data terminal from which 
a packet of data is communicated is identified with an 
IP (Internet protocol) address as part of the header por- 
tion of the packet of data. The IP address is convention- 
ally fixed at the data terminal. That is to say, the IP ad- 
dress is configured into a TCP/IP stack of the data ter- 
minal. The stack is typically part of an operating system, 
such as a Windows™ or Unix™, pursuant to which the 
data terminal might be operable. A user of a data termi- 
nal to perform a data service using packet communica- 
tions might, however, utilize various data terminals over 
a period of time, such as throughout a work day at var- 
ious work locations. Addressing information related to 
the packet communications at a first data terminal does 
not follow the user to a subsequently-used data terminal 
as the IP address. Communication mobility is therefore 
limited. 

[001 6] If a manner could be provided by which to per- 
mit an IP address : or other identifier, to roam with a user 
and to be used to identify any selected data terminal, 
improved mobility of packet data communications would 
be provided. 

[0017] It is in light of this background information re- 
lated to packet communications that the significant im- 
provements of the present invention have evolved. 
[0018] The present invention, accordingly, advanta- 
geously provides apparatus, and an associated method, 
for providing an IP address, or other identifier address, 
by which to identify a data terminal from which a packet 
of data is communicated. Operation of an embodiment 
of the present invention increases communication mo- 
bility as the IP address, or other identifier address, can 
be utilized at a data terminal selected by the user. If the 
user utilizes a successive series of data terminals, the 
identifier address is used at each successive data ter- 
minal. Addressing information provided by the identifier 
address thereby follows, or roams, with the user of the 
data terminals 

[0019] In one aspect of the present invention, a stor- 
age element is carryable by a user. The storage element 
includes a storage location at which an identifier ad- 
dress, such as an IP address, is stored. The storage el- 
ement, in an exemplary implementation, is supported at 
an adaptor which is releasably engageable to a data ter- 
minal. When engaged with the data terminal, the con- 
tents of the storage location of the storage element is 
accessible to the data terminal to retrieve the value of 
the identifier address stored at the storage location. The 
value of the identifier address retrieved from the storage 
location is utilized by the data terminal when formatting 
packet data to be communicated by the data terminal. 
[0020] In another aspect of the present invention, a 
module, also referred to as a smart card, is provided. 
The module is formed of a storage element positioned 



at a card member. The storage element includes stor- 
age locations at which an identifier address is stored. 
The card is insertable into a corresponding port of a data 
terminal. The card is releasably engageable with the 

s port by the operation of inserting the card into the port 
to engage the card therewith and removing the card out 
of the port to release the card out of the engagement 
therewith. Subsequent to positioning of the card at the 
port of the data terminal, the data terminal is "booted" 

io by execution of a boot strap program at the data termi- 
nal. During execution of the boot strap program, a value 
of the IP address stored at the storage element posi- 
tioned together with the card is accessed and retrieved. 
The identifier address is retrieved and configured into a 

is TCP/IP stack, thereafter to be utilized to form a portion 
of the header of a packet of data generated during op- 
eration of the data terminal. 

[0021] Because the module is, in an exemplary imple- 
mentation, releasable out of engagement with the data 

20 terminal, the identifier address contained thereat need 
not be used to identify only a single data terminal. That 
is to say, merely by removing the module out of the port 
of a first data terminal and subsequently inserting the 
module into the port of another data terminal, the other 

25 of the data terminal can be identified with the identifier 
stored at the. storage element of the module. Improved 
user mobility is thereby provided as multiple platforms, 
provided with the same identity can be successively 
used by user. 

30 [0022] In another aspect of the present invention, a 
manner is provided by which to identify a data terminal 
with an identifier to identify the origin of packet data. An 
identifier address is stored at a storage element which 
is releasably engageable with the data terminal. The 

35 identifier address is retrieved from the storage element 
and used to identify the origin of packet data communi- 
cated by the data terminal. Because the storage ele- 
ment is releasably engageable with the data terminal, 
the storage element can be released out of its engage- 

40 ment with the data terminal and thereafter engaged with 
another data terminal to identify the subsequently-en- 
gaged data terminal with the identifier. 
[0023] In yet another aspect of the present invention, 
a manner is provided by which to permit a user of a data 

45 terminal in a visited sub-network to communicate packet 
data with a correspondent entity positioned in another 
sub-network. Again, the user attaches a portable stor- 
age element to the data terminal connected to the visited 
sub-network. The storage element includes an identifier 

50 which is used to identify the data terminal and, there- 
from, packets of data communicated by the data termi- 
nal to the correspondent entity. When in the visited sub- 
network, the data terminal is first caused to register with 
the foreign agent of the visited sub-network. The foreign 

55 agent is connected to an internet backbone and is 
formed of, for example, a data router. The registration 
information of the data terminal connected in the visited 
sub-network is then communicated to a home agent of 



BNSDOClD:<EP 10*9791 A? I > 



3 



5 



EP 1 059 791 A2 



6 



the user's home sub-network. Thereafter, packet data 
can be communicated between the data terminal and 
the correspondent entity. Data communicated by the 
correspondent entity and communicated to the data ter- 
minal is routed by way of the home agent of the user's 
home network. Thereby, packet data is communicated 
to the data terminal without the correspondent entity re- 
quiring knowledge ot the location of the data terminal. 
[0024] In these and other aspects, therefore, appara- 
tus, and an associated method, is provided for identify- 
ing a first data terminal in a data communication system 
operable to communicate a packet of data. A storage 
device has a storage location for storing an identifier. A 
supportive adaptor supports the storage device with the 
first data terminal. When engaged at the first data ter- 
minal, and the packet of data is to be communicated, a 
value of the identifier is stored at the storage location of 
the storage device is obtained from the storage location 
and formatted together with the packet of data to identify 
the first data terminal with the value of the identifier. 
[0025] A more complete appreciation of the present 
invention and the scope thereof can be obtained from 
the accompanying drawings which are briefly summa- 
rized below, the following detailed description of the 
presently preferred embodiments of the invention, and 
the appended claims. 

[0026] Figure 1 illustrates a functional block diagram 
of a packet communication system in which an exem- 
plary embodiment of the present invention is operable. 
[0027] Figure 2 illustrates a functional block diagram 
of a data terminal and a module, shown in Figure 1 , and 
forming an exemplary embodiment of the present inven- 
tion. 

[0028] Figure 3 illustrates a functional block diagram 
of a packet communication system, analogous to that 
shown in Figure 1, and here illustrating the procedures 
pursuant to which registration of a data terminal is ef- 
fectuated during operation of an exemplary embodiment 
of the present invention, operable pursuant to an IPv4 
protocol. 

[0029] Figure 4 illustrates a functional block diagram 
of a packet communication system, similar to that shown 
in Figure 3, but here illustrating the procedures pursuant 
to which packet data communication is effectuated dur- 
ing operation of an exemplary embodiment of the 
present invention, operable pursuant to the IPv4 proto- 
col.. 

[0030] Figure 5 illustrates a functional block diagram 
of a packet communication system, analogous to that 
shown in Figure 1, and here illustrating the procedures 
pursuant to which registration of a data terminal is ef- 
fectuated during operation of another exemplary em- 
bodiment of the present invention, operable pursuant to 
an IPv6 protocol. 

[0031] Figure 6 illustrates a functional block diagram 
of the packet communication system shown in Figure 5, 
but here illustrating the procedures pursuant to which 
packet data communication is effectuated during oper- 



ation of another exemplary embodiment of the present 
invention, operable pursuant to the IPv6 protocol. 
[0032] Referring first to Figure 1 , a packet communi- 
cation system, shown generally at 10, provides for the 
5 communication of packet data pursuant to an embodi- 
ment of the present invention. The system 10 is here 
shown to include a plurality of sub-networks, of which 
sub-networks 12, 14, 16, and 18 are separately shown 
in the Figure. For purposes of illustration, the sub-net- 
to works 12, 14, and 16 form wireline sub-networks, and 
the sub-network 1 8 forms a wireless sub-network. Other 
arrangements can analogously be shown, and the ar- 
rangement of the system 10 shown in the Figure is ex- 
emplary only. The sub-networks 12-18 are connected to 
15 an internet backbone 20 and, in turn, connected to each 
other therethrough. 

[0033] During operation of the communication system 
10, packet data is communicated between data termi- 
nals. For purposes of describing operation of various 

20 embodiments of the present invention, communication 
of the packet data between communication pairs formed 
of a correspondent entity 22 connected to the sub-net- 
work 16 and various data terminals connected to the 
other sub-networks 12, 14, and 18, shall be described. 

25 [0034] For instance, a packet of data formed at the 
data terminal 26 connected to the sub-network 12 is 
communicated to the correspondent entity 22 during op- 
eration of an embodiment of the present invention. Also, 
during operation of an embodiment of the present inven- 

30 tion, a packet of data formed at the data terminal 28 is 
communicated to the correspondent entity 22. The data 
terminal 28 is connected to the sub-network 14. And, 
also during operation of an embodiment of the present 
invention, a packet of data formed at the data terminal 

35 32 is communicated to the correspondent entity 22. The 
correspondent entity is analogously also operable to 
form packet data which can be communicated to a se- 
lected one or more of the data terminals 26-32. 
[0035] The sub-networks 12, 14, and 16, include 

40 agents 34, 36, and 38 respectively, each comprised of, 
for instance, packet data routers. The agents 34-38 fur- 
ther function, in conventional manner, as firewall devic- 
es for the respective sub-networks of which the agents 
form portions. The sub-network 18, a wireless sub-net- 

45 work, is here shown to include a GPSN (gateway packet 
switch node) 42, coupled to a PLMN (public land mobile 
network) 44 which, in turn, is coupled to an SPSN (serv- 
ing packet switch node) 46. The data terminal 32 is cou- 
pled to the SPSN 46 by way of a radio link 48. While not 

50 separately shown, the data terminal includes a radio 
modem, or the like, to permit connection to the SPSN 
radio link 46. 

[0036] In the exemplary implementation, the data ter- 
minal 26 forms a laptop computing device and includes 
55 a port 54. A module 56 is releasably engageable with 
the port 54 by translation of the module in the direction 
of the arrow 58 shown in the Figure. Once engaged with 
the data terminal, the module 56 can be released there- 
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from by translating the module in the direction reverse 
to that ot the arrow 58. In an exemplary implementation, 
the module 56 torms a PCMCIA card and the port 54 
trms a PCMCIA port. While not separately shown, in an- 
other embodiment, the module 56 forms a WLAN card, 
or the like, and the port 54 torms a computer backplane 
slot. 

[0037] The module 56 includes a storage element 62 
containing storage locations. The storage element 62, 
in an exemplary implementation, is formed of a non-vol- 
atile memory. In other implementations, the storage el- 
ement is of another type of memory. The module 56 fur- 
ther includes an adaptor 64 to permit connection of the 
module to the data terminal 26, in otherwise convention- 
al manner, when the module is engaged at the port 54. 
In an implementation in which the module 56 forms a 
PCMCIA card : the adaptor 64 forms a PCMCIA card 
mateable with a PCMCIA port. In another embodiment 
in which a WLAN card is utilized, the WLAN card is em- 
bodied as a PCMCIA card, also mateable with a PCM- 
CIA port. 

[0038] In other embodiments, the storage element is 
connected to the data terminals in other manners, such 
as by way of a serial, or other, port of the data terminal. 
And, more generally, the storage element can be con- 
nected to the data terminal in any manner, including di- 
rectly, wherein the data terminal itself provides the func- 
tionality of the module 56. 

[0039] The storage location of the storage element 62 
stores a value of an identifier address, here an IP (In- 
ternet protocol) address, thereat. When the module 56 
is engaged at the port of the data terminal 26, the stor- 
age locations of the storage element 62 are accessible 
by the CPU (central processing unit) 66 of the data ter- 
minal. During booting of the data terminal, i.e., execution 
of a boot strap program 68 by the CPU, the value of the 
identifier stored at the storage locations of the storage 
element 62 is retrieved. The identifier is thereafter uti- 
lized at the data terminal to identify the origin of a packet 
of data generated by the data terminal. In the exemplary 
implementation in which the communication system 10 
is operable pursuant to IP protocols, the identifier ad- 
dress forms an IP address and is used to identify the 
origin of the packet of data, inserted as a part 72 of the 
header portion 74 of a packet 76 generated by the data 
terminal. 

[0040] Because the module 56 is releasable out of en- 
gagement with the data terminal 26, a user of the data 
terminal 26, subsequent to use of such data terminal, 
can carry or otherwise move, the module 56 to another 
data terminal, such as the data terminal 28, connected 
to the sub-network 14. The data terminal 28 also in- 
cludes a port, here shown at 78. The module 56 is en- 
gageable also with the data terminal 28 to permit the 
data terminal 28 to access the identifier stored at the 
storage locations of the storage element 62 thereof. In 
a manner analogous to that described with respect to 
operation of the data terminal 26, the data terminal 2£ 



is also operable to utilize the identifier to identify packet 
data originated at the data terminal 28. Thereby, the IP, 
or other, identity is not fixed at a single data terminal, 
but is mobile with the user. The data terminal 32 also 

5 includes a port, shown at 82, and the data terminal 32 
is also identifiable, and packet data communicated 
therefrom, is identified with the value of the identifier 
stored at the storage locations of the storage element 
of the module 56. Again, in an exemplary implementa- 

io tjon, the module 56 forms a PCMICI A card, and the ports 
78 and 82 form PCMCIA ports. In another implementa- 
tion, the module 56 forms a card member and the ports 
78 and 82 form slots in back planes of the respective 
terminals. Other arrangements are analogously possi- 

is ble. 

[0041] Figure 2 illustrates again the data terminal 26 
shown in Figure 1, together with the module 56. Here, 
the storage locations of the storage element 62 form a 
database, here having, in addition to the identifier ad- 

20 dress 86, name indicia 88 and security keys 92. The 
contents of the storage locations of the storage element 
62, as noted previously, are accessible by way of a bus 
94. The layers of a TCP/IP stack 96 of which the data 
terminal 26 can be represented, are shown to include 

25 an upper-level layer 98, such as a TELNET™, FTP™, 
HTTP, PING, etc., layer. An RSVP layer 102 is repre- 
sented beneath the layer 98, above the TCP, UDP, and 
RTP layers 104. At the same layer-level 104, ICMP and 
M layers are also provided. An IP layer 106 is formed 

30 therebeneath. And, a physical link layer 108 is posi- 
tioned beneath the IP layer 106. The link layer 108 at 
the wireless data terminal 32 (shown in Figure 1) also 
forms a wireless link layer of the layer 108. 
[0042] Because the module 56 is releasable out of en- 

35 gagement with the data terminal 26, thereafter to be en- 
gageable with another data terminal, thereby to permit 
a single user to utilize multiple data terminals, or other 
platforms, while using the same identity at the different 
terminals. 

40 [0043] Figure 3 illustrates a packet communication 
system 110, analogous to the communication system 
1 0, shown in Figure 1 . The system is here shown to op- 
erate pursuant to IPv4 protocols. Details of such proto- 
cols are more fully set forth in the RFC2002 for IPv4. 

45 Here, four sub-networks, sub-networks 112, 114, 116, 
and 118, are shown, each connected to an internet 
backbone 1 20. In exemplary operation of the communi- 
cation system, a data terminal 126 is positioned at the 
sub-network 112. While not separately shown, a mod- 

50 ule, analogous to the module 56, shown in Figures 1 -2, 
is releasably engaged with the terminal 126. The home 
sub-network associated with the identifier stored at the 
module is here the sub-network 118. And, the sub-net- 
work includes a home agent (HA) 128 connecting the 

55 internet backbone 120 with the nodes of the sub-net- 
work. A foreign agent (FA) 130 connects the internet 
backbone with the nodes of the sub-network 112. 
[0044] First, and as indicated by the segment 1 32, the 



5 



9 



EP 1 059 791 A2 



10 



address of the foreign agent 130 is determined by the 
data terminal 126, and the data terminal 126 is regis- 
tered at the foreign agent. Such procedure is here re- 
ferred to as agent solicitation/agent advertisement. 
Then, and as indicated by the segment 1 34, registration 
information is communicated back to the home agent 
128 of the home sub-network 118. 
[0045] Figure 3 further illustrates a router 136 con- 
necting the internet backbone 1 20 to nodes of the visited 
sub-network 114. And, a data terminal 142 is coupled to 
a node of the sub-network. Here, the sub-network fur- 
ther includes a DHCP (dynamic host configuration pro- 
tocol) device 144. The DHP is used only for co-located 
COA (care-of addresses). In this arrangement, the data 
terminal 142 first accesses the DHCP, here indicated by 
the segment 1 46 to obtain the I P address and co-located 
care-of address stored thereat. Thereafter, and as indi- 
cated by the segment 148, registration is made to the 
home agent 128. 

[0046] The Figure further includes a router 152 con- 
necting the internet backbone with nodes of the sub-net- 
work 116. A correspondent entity, also known as a cor- 
respondent node 154, is positioned at the sub-network 
116. Subsequent to registration, packet communica- 
tions are effectuated with the correspondent node 154. 
[0047] Figure 4 then shows the packet communica- 
tion system shown in Figure 3. The elements of the com- 
munication system are referenced corresponding to the 
designations used in Figure 3. Figure 4 illustrates the 
process of data flow subsequent to registration of the 
data terminals 126 and 142. When a user is positioned 
at the data terminal 126, the correspondent node 154 
communicates packet data to the data terminal by rout- 
ing packets of data to the home agent 1 28. Such routing 
is indicated by the segment 162. An IP-in-IP tunnel is 
formed between the home agent 128 and the foreign 
agent 130, here indicated by the line segment 164, 
thereafter to route the data from the home agent to the 
foreign agent, and the care-of address which identifies 
the foreign agent. The data is then routed to the data 
terminal 1 26, here designated by the line segment 1 66. 
[0048] When the data is to be communicated by the 
correspondent node to the data terminal 142, the data 
is routed by the correspondent node to the home agent 
1 28, indicated also by the line segment 1 62. Thereafter, 
an IP-in-IP tunnel is formed between the home agent 
1 28 and the data terminal 1 42, here indicated by the line 
segment 168. Thereby, routing of data is effectuated 
without the correspondent node knowing of the actual 
location of the data terminal. 

[0049] Figure 5 illustrates a packet communication 
system 210, here shown to include sub-networks 212, 
214, 216, and218. The system is here shown to operate 
pursuant to IPv6 protocols. The sub-networks are con- 
nected to an internet backbone 220. And, data terminal 
226 is connected to the sub-network 212. Again, while 
not separately shown, a module, analogous to the mod- 
ule 56 shown in Figures 1-2, is releasably engaged with 



the data terminal. The sub-network 212 forms a visited 
sub-network and the sub-network 218 forms a home 
sub-network. 

[0050] A home agent (HA) 228 connects the internet 

s backbone with the nodes of the sub-network 218. And, 
a router 230, connects the internet backbone with the 
nodes of the sub-network 212. The sub-network 212 is 
further shown to include a DHCPv6 232. A router 234 is 
further shown to connect the internet backbone with the 

10 nodes of the sub-network 21 4, and a router 236 is shown 
to connect the internet backbone to the nodes of the 
sub-network 216. A correspondent entity 242, also 
known as a correspondent node, is connected to the 
sub-network 216. 

15 [0051] When the user of the data terminal 226 causes 
the data terminal to register itself, a binding update/bind- 
ing acknowledgment is routed between the data termi- 
nal and the home agent 228. Such routing is indicated 
in the Figure by the segment 248. The binding update 

20 and acknowledgment is routed by way of the router 230. 
A binding request/binding update/binding acknowledg- 
ment is also routed between the data terminal 226 and 
the correspondent node 242. Such routing is indicated 
in the Figure by the segment 252. And, segment 254 is 

25 further shown in the Figure. The segment 254 repre- 
sents binding updates/binding acknowledgment mes- 
saging between the data terminal 226 and the router 
234. The router 234 here represents a previous default 
router. In the binding messages, IP SEC is used to pro- 

30 vide authentication. The paths 248, 252, and 254 define 
different communication possibilities. Initially, the data 
path is started via the home agent 228, indicated by the 
segment 248. In IPv6, it is possible to do route optimi- 
zation without a correspondent node knowing the phys- 

35 ical location of the roaming node, here the data terminal 
226, here forming the segment 252. And, if packets are 
transient while the data terminal becomes re-registered : 
the packets can be forwarded, as needed, indicated by 
the segment 254. 

40 [0052] Figure 6 illustrates again the packet communi- 
cation system 210. Elements previously shown to form 
portions of the communication system in Figure 5 are 
commonly referenced in Figure 6. Figure 6 illustrates 
data flow of data during operation subsequent to regis- 

^5 tration of the data terminal 226 shown in Figure 5. 

[0053] Here, when data is to be communicated by the 
correspondent node 242 to the data terminal 226, sev- 
eral communication paths are possible. In one path, da- 
ta is first routed to the home agent 228. Such routing is 

50 indicated in the Figure by the line segment 262. There- 
after, an IPv6 tunnel is formed between the home agent 
and the data terminal. Such tunnel formation and routing 
of data to the data terminal is indicated in the Figure by 
the segment 264. Data is also communicated between 

55 the data terminal 226 and the correspondent entity 242 
by the routing indicated by the segment 266. Here, the 
location of the correspondent node 242 is known and 
routing of data thereto is direct. Reverse -direct ion data 
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requires an IPv6 specific binding update. And, Figure 6 
further shows segment 268. The segment 268 is repre- 
sentative of tunneling of packet data towards a new 
care-of address from the router 234 which forms here, 
a previous default router. 

[0054] Through operation of an embodiment of the 
present invention, a module containing an IP address, 
or other identifier, is releasably engageable with a data 
terminal. The module is carryable by a user to permit 
the user to communicate from a selected data terminal 
while using the same identifier at the different data ter- 
minals. A proved mobility of communications is thereby 
provided. 

[0055] The previous descriptions are of preferred ex- 
amples for implementing the invention and the scope of 
the invention should not necessarily be limited by this 
description. The scope of the present invention is de- 
fined by the following claims: 



Claims 

1. In a data communication system having a first data 
terminal for communicating a packet of data, an im- 
provement of apparatus for identifying the first data 
terminal, said apparatus comprising: 

a storage device having a storage location for 
storing an identifier address; said storage device 
engageable at the data terminal such that, when en- 
gaged at the first data terminal and the packet of 
data is to be communicated, a value of the identifier 
address stored at the storage location of said stor- 
age device is obtained therefrom and formatted to- 
gether with the packet of data to identify the first da- 
ta terminal, and the packet of data to be communi- 
cated therelrom, with the value of the identifier ad- 
dress. 

2. The apparatus of claim 1 further comprising a sup- 
portive adaptor, said supportive adaptor for adap- 
tively engaging said storage device to permit en- 
gagement of said storage device at the data termi- 
nal. 

3. The apparatus of claim 2 wherein the first data ter- 
minal is tor communicating the packet of data pur- 
suant to an IP (Internet protocol) and wherein the 
identifier address stored at the storage location of 
said storage device comprises an IP address 

4. The apparatus of claim 2 wherein the first data ter- 
minal comprises a processing device and an adap- 
tor port having electrical terminals disposed thereat 
and at least selectably electrically connected to the 
processing device, the adaptor port for receiving 
said supportive adaptor such that, when said sup- 
portive adaptor is engaged thereat, said storage de- 
vice is electrically connected to the electrical termi- 



nals of the adaptor port. 

5. The apparatus of claim 4 wherein the adaptor port 
comprises a PCMCIA (Personal Computer Memory 

s Card International Association) port and wherein 

said supportive adaptor comprises a PCMCIA card. 

6. The apparatus of claim 4 wherein the adaptor port 
comprises a computer back plane slot and wherein 

io said supportive adaptor comprises a computer card 
pluggable into the computer back plane slot. 

7. The apparatus of claim 4 wherein the processing 
device is operable to execute a bootstrap program 

is and wherein the value of the identifier stored at the 
storage location of said storage device retrieved 
during execution of the bootstrap program. 

8. The apparatus of claim 7 wherein the first data ter- 
20 minal is operable to communicate the packet of data 

pursuant to a TCP/IP (Transmission Control Proto- 
col/Internet Protocol) protocol, wherein the identifi- 
er address stored at the storage location of said 
storage device comprises an IP address, and 
25 wherein the processing device is further operable 
to configure a TCP/IP stack utilizing the IP address 
retrieved from the storage location of said storage 
device. 

30 9. The apparatus of claim 8 wherein the data commu- 
nication system further comprises a home agent 
connected to an Internet backbone, wherein the first 
data terminal is further connected to the Internet 
backbone by way of a foreign agent, and wherein 

35 the first data terminal generates a registration re- 
quest to register the first data terminal with the 
home agent, the registration request identifying the 
first data terminal with the IP address retrieved from 
the storage location of said storage device. 

40 

10. The apparatus of claim 9 wherein the data commu- 
nication system further comprises a correspondent 
entity connected to the Internet backbone by way 
of a correspondent router and wherein the packet 

^5 of data communicated by the first data terminal, 
identified by the IP address, is communicated to the 
correspondent entity. 

11. The apparatus of claim 1 0 wherein the correspond- 
50 ent entity is operable to generate a reply message, 

the reply message routed back to the first data ter- 
minal by way of the home agent. 

12. The apparatus of claim 8 wherein the data commu- 
55 nication system further comprises a home agent 

connected toan Internet backbone, wherein the first 
data terminal is further connected to the Internet 
backbone by way of a visited-network router and 
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wherein the first data terminal generates a registra- 
tion request to register the first data terminal with 
the home agent, the registration request identifying 
the first data terminal with the IP address retrieved 
from the storage location of said storage device. 

13. The apparatus of claim 2 wherein the data commu- 
nication system further comprises at least a second 
data terminal, the at least the second data terminal 
also for communicating a packet of data, said ap- 
paratus for alternately identifying the at least the 
second data terminal, and said supportive adaptor 
further for alternatively supporting said storage de- 
vice with a selected one of the at least the second 
data terminal such that, when engaged at the se- 
lected one of the at least second data terminal and 
the packet of data is to be communicated therefrom, 
the value of the identifier address stored at the stor- 
age location of said storage device is obtained 
therefrom and formatted with the packet of data to 
identify the selected one of the at least second data 
terminal with the value of the identifier address. 

14. In a method for communicating packet data in a da- 
ta communication system having a first data termi- 
nal, an improvement of a method for formatting the 
packet data with an identity of the first data terminal, 
said method comprising: 

supporting a storage device at the first data ter- 
minal, the storage device containing an identi- 
fier address; and 

formatting the packet data generated at the first 
data terminal with the identifier to identify the 
first data terminal with the value of the identifier 
address. 

15. The method of claim 14 wherein the data commu- 
nication system further comprises a second data 
terminal and wherein said method further compris- 
es the operations of: 

releasing the storage device out of support at 
the first data terminal; 

supporting the storage device at the second da- 
ta terminal; and 

formatting the packet data generated at the 
second data terminal with the value of the iden- 
tifier address. 

16. The method of claim 14 wherein the packet data is 
communicated pursuant to IP (Internet protocol) 
and wherein the identifier stored at the storage de- 
vice supported at the first data terminal during said 
operation of supporting comprises an IP address. 

17. The method of claim 16 wherein said operation of 
formatting comprises configuring the IP address in 
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a TCP/IP stack. 

18. The method of claim 14 wherein the first data ter- 
minal comprises a PCMCIA port and wherein the 

5 storage device supported during said operation of 

supporting is supported at the PCMCIA port. 

19. The method of claim 14 wherein the first data ter- 
minal comprises a processing device operable to 

io execute a bootstrap program and wherein said 
method further comprises the operation, subse- 
quent to said operation of supporting, of retrieving 
the identifier stored at the storage device. 

is 20. An IP module for a data terminal having a port and 
operable to communicate packet data said module 
comprising: 

a storage device having a storage location lor 
storing an IP address; and 
a supportive adaptor for supporting said stor- 
age device to be releasably engageable with 
the data terminal at the port to permit a value 
of the IP address stored at said storage device 
to be obtained therefrom and formatted togeth- 
er with the packet data to identify the data ter- 
minal to have originated the packet data. 
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